Abstract -Urinary Incontinence (UI) is defined as any involuntary urinary loss. The relationship between physical activity and UI is undefined and bidirectional, where UI can cause physical inactivity and vice versa. The aim of this study was to verify and compare the level of physical activity with frequency and severity of urinary incontinence in older women. The study included 19 older women with stress or mixed UI. Data on the frequency and severity of UI were collected through the ICIQ-SF and the level of physical activity through triaxial accelerometer GT3-X brand ActiGrafh, used for seven consecutive days. Descriptive (mean, standard deviation, frequency and percentage) and inferential statistics (Mann-Whitney or way ANOVA with Bonferroni post hoc) was used. The majority of patients (n = 17; 89.5%) reported losing a small amount of urine. There was no difference between level of habitual physical activity and severity of UI (U = 6.000, p = 0.144). Regarding the frequency of urinary loss, 42.1% (n = 8) reported losing urine two or three times a week, 31.6% (n = 6) once a day or more and 26.3% (n = 5) once a week or less. Patients with more frequent urinary losses had lower levels of physical activity (F = 6.050; p = 0.011). In relation to the effect size, 43.1% of the variability of levels of PA can be explained by the frequency of urinary loss. It was concluded that the frequency of daily urinary loss is related to low levels of physical activity in older women. Key words: Accelerometer; Physical activity; Elderly; Urinary incontinence. 
INTRODUCTION
With the aging process, some changes occur in the female pelvic floor, especially reduced capacity of contracting the muscles of the perineal region 1 . These changes contribute to the prevalence of urinary incontinence (UI), which affects approximately 30% of the elderly population of several countries such as United States 2 , Spain 3 Norway 4 and Brazil 5 . In addition, the prevalence of physical inactivity also increases with age 6 , affecting 46.5% of the elderly population worldwide 7 , being considered one of the major public health problems of modern society 8 . Thus, this study highlights the importance of investigating the level of physical activity in older women with urinary incontinence.
Studies that relate UI and the practice of physical activity (PA) or physical exercises indicate that impact activities such as gymnastics and ballet may increase the prevalence of the disease 9 and damage the pelvic floor structures 10 . Other studies claim that the practice of moderate physical activity can minimize the reduction in the strength of pelvic floor muscles 11 or even reduce the occurrence of UI with increasing age 12 . Thus, it was observed that the level of scientific evidence on the influence of physical activity on urinary incontinence is still undefined and bidirectional 13 , as it may be a risk factor (OR = 1.37; CI 95% = 1.09-0.71) 15 or a protection factor for urinary incontinence (OR = 0.62; CI 95% = 0.44-0.89) 14 . Moreover, according to the theoretical model proposed by Nygaard et al. 13 , the fact that the influence of physical activity on UI and vice versa is controversial is also due to the use of different public targets with distinct risk factors and levels of physical activity. Kikuchi et al. 16 used subjective measures and found that high levels of PA had a protective factor for UI in older Japanese women (OR = 0.37; CI 95% = 0.18-0.71).
Furthermore, the increase in the frequency and severity of urinary incontinence can result in social isolation 17 , contributing to the belief that UI is a barrier to the practice of physical activity 18 . In addition, some studies 16, 19 have investigated the relationship of UI and physical activity during leisure time, stressing the need for research using objective measures for habitual physical activity. Therefore, it is clear that UI is associated with low levels of physical activity in older women, which can lead to public health impacts.
Thus, the hypothesis of this study is that the frequency and severity of UI are related to the level of physical activity in older women. Therefore, the aim of this study was to verify and compare the level of physical activity with the frequency and severity of urinary incontinence in older women.
METHODOLOGICAL PROCEDURES

Study type and sample
This study is characterized as applied research since it aims at acquiring new knowledge aimed at application in a particular situation and has descrip-tive cross-section design, as it intends to describe the characteristics of a certain population and identify possible relationships between variables 20 . Study participants were intentionally and voluntarily recruited. Inclusion criteria were: being female, because urinary incontinence presents risk factors and is more prevalent in females [2] [3] [4] , being 60 years or older, due to the higher prevalence of this disease with increasing age 4, 12 and physical inactivity 6, 7 ; presence of stress or mixed urinary incontinence; frequency of urinary incontinence of at least once a month; and living in the region of Florianópolis, SC. Those showing only urge urinary incontinence were excluded. Participants were invited to participate in the study by television and printed media.
Thus, 19 older women with stress or mixed urinary incontinence with frequency of urinary loss of at least once a month and who live in the region of Florianópolis, SC participated in this study. 
Ethical aspects
Instruments and data collection
To characterize study participants, questions related to sociodemographic data (age, marital status, educational level and current situation) were applied in the form of interview in a closed room on the premises of the University. To check the presence of urinary incontinence (UI), which is defined as "complaint of any involuntary urinary loss", according to the International Society of Continence 21 , the following question was made: "During the last year, did you lose urine (unintentionally, in panties) at least once a month? 22 . If so, the presence of UI symptoms has been identified and interview was held to verify type, frequency and severity of urinary loss.
The type of UI was identified through the following questions: a) Do you lose urine when you cough, sneeze or carry weight? b) Do you lose urine before reaching the toilet after feeling strong urge to urinate or without perceiving it? To an affirmative answer to question "a" stress UI was considered and to question "b" urge UI. Mixed urinary incontinence was characterized in case of affirmative answer to both questions 22 . To check the frequency and severity of urinary loss, the International Consultation on Incontinence Questionnaire -Short Form (ICIQ-SF) was applied. This questionnaire consists of six questions for evaluating the impact of urinary incontinence on quality of life, detect some everyday situations that cause losses and quantify the frequency and severity of UI 23, 24 . This questionnaire was originally developed and validated in English 23 and validated to Portuguese 24 , with reliability greater than or equal to 0.72 in all questions. The severity of UI was categorized into two levels: small, moderate or large amount. The frequency of urinary loss was categorized into three levels: once or less per week; two or three times per week; once a day or more.
The level of habitual physical activity of participants was measured by GT3-X triaxial accelerometer brand ActiGrafh. Older women used the device on the right hip, positioned near the iliac crest over a period of seven consecutive days. Also, the accelerometer was provided along with a folder with instructions for use and the researchers' phone numbers to contact them with any questions. For quality control, two phone calls were performed (second and fifth day of use) to verify if participants were using the device properly and to make sure the device was working well. Data were recorded with one-second epochs. For data analysis, the use of the equipment for at least 600 minutes (10 hours) was considered a valid day 25, 26 . In addition to the nonwear period to sleep and to perform water activities, periods of at least 60 consecutive minutes of zero counts were also considered as nonwear time. To characterize sedentary behavior, cutoff of <100 counts per minute was adopted 27 . This study included the results of participants with at least five valid days from use of the equipment, one day during the weekend 25 . To start, download and filtering of data, ActiLife software version 6.11.4 was used. The counts per minute of the magnitude vector were considered as the result of the level of physical activity.
Statistical Analysis
Data were stored and analyzed in Statistical Package for Social Sciences (SPSS) version 20.0. All categorical variables were descriptively analyzed through simple frequency and percentages and numeric variables through position and dispersion measures. The normal distribution of data was verified by the Shapiro-Wilk test.
In the inferential analysis, the Mann-Whitney U test was used to compare the level of physical activity and severity of UI. To compare the level of physical activity with the frequency of UI, one-factor ANOVA with post hoc Bonferroni was used. The significance level adopted was 5%.
RESULTS
The average age of study participants (n = 19) was 69.32 ± 6.0 years. As for sociodemographic data, 36.8% (n = 7) had completed high school, 36.8% (n = 7) were married and 73.7% (n = 14) were retired. Regarding UI, according to the exclusion criteria, no patient presented urge UI, 15.8% (n = 3) reported stress UI and 84.2% (n = 16) had mixed UI. All older women reported to lose urine when coughing or sneezing, with stress UI and 15.8% (n = 3) also lose urine during physical activity, as shown in Table 1 .
Regarding the frequency of urinary loss, 42.1% (n = 8) reported losing urine two or three times a week, 31.6% (n = 6) once a day or more and 26.3% (n = 5) once a week or less. By analyzing the severity of UI, the majority (n = 17; 89.5%) reported losing a small amount of urine. There was no difference between level of habitual physical activity and severity of UI (U = 6.000, p = 0.144), as shown in Figure 1 . Figure 2 shows that older women with frequent urinary incontinence (once or more a day) had lower level of physical activity (F = 6.050; p = 0.011) when compared with those with lower frequency of urinary loss (once a week or less, two or three times a week). Post hoc Bonferroni test revealed that the level of physical activity is significantly smaller among women who lose urine once per day or more, compared with those who lose once a week or less (p = 0.010). Furthermore, according to the effect size, 43.1% of the variability of the level of physical activity can be explained by the frequency of urinary loss. 
DISCUSSION
This study verified the relationship between frequency and severity of UI and level of physical activity in older women. It was observed that patients with urinary losses of once a day or more had low levels of physical activity. Although this study had a reduced number of participants and cross-sectional design, it does not allow establishing causality and uses an objective measure to assess the level of physical activity, minimizing measurement biases of this variable. Furthermore, it is believed that the need to understand in more detail the relationship of UI (frequency and severity) with levels of habitual PA (objective measure) justifies the intentional selection of the study participants.
Physical activity can be influenced by different factors, called individual, social or environmental determinants 28 . This study showed that the frequency of urinary loss is an important factor, influencing by 43.1% the level of physical activity of older women. Nygaard et al. 18 investigated how the severity of UI affects in practice and adherence to physical exercises by women (mean age 44.4 ± 9.8 years) and found that 27.9% of those who reported losing urine in the last 30 days considered UI as a barrier to this practice, compared with only 1.7% of those that lost urine for more than 30 days. Another important fact is that one out of 10 women does not exercise because of UI and 11.3% decreased the practice of exercises because of this disease 18 . Similarly to the study of Nygaard et al. 18 , this study found that the daily frequency of urinary loss is a factor contributing to low levels of physical activity. The frequent episodes of urinary loss can impact the daily lives of women in the religious, social and sexual contexts and in and practice of PA 17 , leading to decreased level of physical activity and physical inactivity.
It has been evidenced in literature that physical inactivity in the population is a public health problem 7, 8 . Physical inactivity has a relative risk of 1.47 for all causes of death 29 . It was observed that UI can impact the daily lives of older women, contributing to low levels of PA and may be an adjunct to a public health problem. Delarmelindo et al. 30 claim that UI is invisible and actions and public policies are often neglected in clinical evaluations and by patients themselves.
Another aspect related to UI is that regular physical activity helps to reduce body weight, which is an important risk factor in the genesis of UI 12 and minimizes the decline in muscle strength, including pelvic floor muscles (PFM) in older women 11 . Lee and Hirayama 19 assessed the relationship of physical activity with UI and found that the practice of walking an average of 5 hours a week is a protective factor for UI (OR = 0:43; CI 95% = 0.20-0.96) and Kikuchi et al. 16 analyzed the relationship of physical activity in the leisure domain with UI and found that moderate (OR = 0.63; CI 95% = 0.42-0.94) and high levels (OR = 0 43; CI 95% = 0.26-0.68) of physical activity are protective factors for UI.
The relationship between PA and the UI is still controversial, reflecting the need to understand the effects of physical activity in the long term 13 . It is necessary to understand how the frequency of urinary incontinence can impact the level of PA so that health professionals have mechanisms to lower the barrier imposed by UI in the daily life of older women. In addition, this study contributes to scientific knowledge in the area, as it established the relationship of severity and frequency of UI with levels of habitual physical activity in older women using physical activity in all contexts and differentiating patients with urinary incontinence according to its severity.
CONCLUSION
This study found that older women with more frequent urinary incontinence had lower levels of physical activity, i.e., the frequency of urinary loss can be a factor that influences the low levels of physical activity in older women.
Physical activity, influenced by several factors (determinants), can also be influenced by the frequency of urinary loss possibly due to the impact that UI has on the daily life of these individuals. Thus, there is need for public policies and intervention studies to minimize interference of urinary incontinence on the level of physical activity of older women.
Future studies should investigate the causality and the influence of UI on the levels of physical activity and vice versa, especially in the long term. The influence of sedentary behavior on UI and its impact on the daily life of older women should be investigated, since often this disease is invisible for public policies.
